Freezing of gait (FOG) is a paroxysmal failure of locomotion occurring in specific phases of gait, such as 24 initiation. FOG may develop as an isolated syndrome or a symptom of complex disorders such as 25 Parkinson's disease (PD). 26 The globus pallidus (GP) has been implicated in various pathological mechanisms of FOG because 27 secondary FOG arises from regional damage to the GP (1, 2). Although gait problems including FOG 28 after deep brain stimulation (DBS) of the subthalamic nucleus (STN) were more common and associated 29 with certain stimulation frequencies, gait problems after DBS of the internal GP (GPi) were associated 30 with stimulation of anatomical sub-regions of the GPi (3-5).
31
Herein, we report two patients with delayed FOG after hypoxic GP damage.
32
The first case is a 48-year-old man who visited our clinic due to gait disturbance. He lost 33 consciousness because of asphyxia during a fire at age 28. His gait disturbance began insidiously at age Figure 1C ). Medications, including levodopa, were ineffective.
42
The second case is a 77-year-old woman who visited the outpatient clinic due to gait disturbance. She 43 had a history of carbon monoxide poisoning at age 52. Her gait problems had started at age 70. She had 44 been treated with levodopa, which increased her gait problems. Neurologic examination showed cognitive 45 impairment (MMSE = 10/28), mild bradykinesia, postural instability, and FOG (Supplemental video 2).
46
Brain MRI showed mild changes in the periventricular white matter and bilateral cystic changes 47 affecting the GPi and GPe (minor, Figure 1D and 1E). Positron emission tomography (PET) using 18 F-FP-CIT showed asymmetric decreased 18 F-FP-CIT uptake in the bilateral striata ( Figure 1F ).
49
Her FOG improved after discontinuing levodopa treatment. Additional medications (methylphenidate 50 20mg/day and bupropion 150mg/day) were partially effective.
51
The patients provided informed consent for publication of the report and supplemental videos.
52
The GP cysts in our patients were related to history of hypoxic damage and remained asymptomatic for 
